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NON-TECHNICAL SUMMARY  
Human capital is one of the most important determinants of an individual’s long-term 
economic productivity and health. Traditionally, human capital has been proxied by measures 
of achievement test scores, years of schooling, or the type of secondary qualification. In 
recent years economists are increasingly interested in the health- and productivity-boosting 
effects of the Big Five personality traits, a widely used domain of non-cognitive skills (NCS). 
In this study we explore whether adverse childhood experiences - physical and mental health 
problems and exposure to parental maltreatment - predict age 30 NCS using longitudinal data 
from a large, representative cohort of young US Americans. 
Exploiting differences across siblings to control for the confounding influences of shared 
environmental and genetic factors, we find significant and robust associations between 
childhood adversity and neuroticism, conscientiousness, and openness to experiences. 
Neuroticism is significantly associated with most childhood health problems and sexual 
abuse. 
We show that the effect sizes are quantitatively meaningful and adverse childhood 
experiences partially account for the associations between conscientiousness and earnings 
and educational attainment. 
Although our findings cannot be given a causal interpretation, they provide researchers with a 
set of possible explanations for why they may find a link between NCS and adulthood health 
and productivity. 
Our findings are useful to applied researchers who seek to explore the meaning of the 
estimated associations between adulthood personality and labor market outcomes. We 
conclude that studies seeking to identify the causal effect of adulthood personality traits on 
adulthood. 
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Abstract 
Economists are increasingly interested in the health- and productivity-boosting effects of the 
Big Five personality traits, a widely used domain of noncognitive skills (NCS). In this study 
we explore whether adverse childhood experiences - physical and mental health problems and 
exposure to parental maltreatment - predict age 30 NCS using longitudinal data from a large, 
representative cohort of young US Americans. Exploiting differences across siblings to 
control for the confounding influences of shared environmental and genetic factors, we find 
significant and robust associations between childhood adversity and neuroticism, 
conscientiousness, and openness to experiences. Neuroticism is significantly associated with 
most childhood health problems and sexual abuse. We show that the effect sizes are 
quantitatively meaningful and adverse childhood experiences partially account for the 
associations between conscientiousness and earnings and educational attainment. Although 
our findings cannot be given a causal interpretation, they provide researchers with a set of 
possible explanations for why they may find a link between NCS and adulthood health and 
productivity. 
 
Keywords: noncognitive skills; personality traits; childhood health; maltreatment; siblings 
fixed effects; Add Health; United States 
1. Introduction
Human capital is one of the most important determinants of an individual’s long-term 
economic productivity and health. Traditionally, human capital has been proxied by measures 
of achievement test scores, years of schooling, or the type of secondary qualification. In 
recent years, however, economists have suggested that non-cognitive skills (NCS), 
sometimes referred to as soft skills, character traits, or personality traits, are an important 
alternative form of human capital (Almlund et al., 2011). Although numerous proxies for 
adulthood NCS have been considered in the literature, the Big Five personality traits are one 
of the most widely used (e.g. Mueller & Plug, 2006; Heineck & Anger, 2010; Heckman and 
Kautz, 2012; Fletcher, 2013; Lundberg, 2013; Cameron et al., 2014; Gensowski, 2014) 
In this study we explore the factors that shape the Big Five personality traits between 
early adolescence and young adulthood. We do so because little empirical evidence exists on 
the early-life determinants of these skills. Such knowledge would be useful for researchers to 
better interpret the health- or productivity-boosting effects of the Big Five personality traits 
documented in the literature. Some psychologists have suggested that personality differences 
may: 1) be behavioral manifestations of differences in underlying health (Caspi & Roberts, 
2001), 2) emerge early in life (Caspi et al., 2005), and 3) be the result of parenting behavior 
(Eisenberg et al., 2014).  
We therefore focus our attention on the childhood origins of adulthood personality 
traits, specifically on health-related adverse childhood experiences. We consider a broad 
range of chronic negative experiences - physical and emotional health problems and exposure 
to maltreatment – that have been shown to be important predictors of human capital 
accumulation over the lifecourse (Almond and Currie, 2011). Our analysis relies on the 
finding that personality traits are not exclusively influenced by genetic predisposition. Even 
though a strong genetic component has been shown, at least 50% of the variation in 
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personality traits can be attributed to unique personal experiences (Krueger et al., 2008; 
Turkheimer, 2000; Turkheimer et al., 2003; Borkenau et al., 2011). 
To investigate the childhood determinants of NCS, we use longitudinal data from a 
US American cohort study (Add Health) that followed cohort members’ health trajectories 
from early adolescence into young adulthood. We estimate the relationship between these 
experiences and responses to an adulthood personality questionnaire that was measured many 
years after the exposure to adversity. The data has the advantage that it contains information 
on unique adverse life events and personality for siblings, which we exploit in our empirical 
framework to control for some of the confounding factors that may bias the treatment effects 
of interest (Moffit et al., 2011; Conley et al., 2007; Bound & Solon, 1999). Finally, we assess 
the extent to which the estimated relationship between adulthood personality and adulthood 
earnings (e.g. Fletcher, 2013) and educational attainment (e.g. Lundberg, 2013) is reduced 
when controlling for adverse childhood experiences. 
2. Literature Review
A number of different personality inventories have been developed by psychologists, but the 
Five-Factor Model is broadly accepted as a meaningful and consistent construct for 
describing human differences by psychologists (McCrae and Costa, 2008).2 Personality 
psychologists have demonstrated strong links between the Big Five personality traits and 
occupational choice (Filer, 1986), job performance (e.g. Judge et al., 1999), academic 
achievement (Poropat, 2009), or healthy lifestyles (e.g. Hampson et al., 2006; Roberts et al., 
2007). Various studies have established that low levels of neuroticism and high levels of 
2 The American Psychological Association Dictionary (2007) describes these as follows: 1. Openness to 
experience (Intellect)—The tendency to be open to new aesthetic, cultural, or intellectual experiences. 2. 
Conscientiousness—The tendency to be organized, responsible, and hardworking. 3. Extraversion—An 
orientation of one’s interests and energies toward the outer world of people and things rather than the inner 
world of subjective experience; characterized by positive affect and sociability. 4. Agreeableness—The 
tendency to act in a cooperative, unselfish manner. 5. Neuroticism (vs. Emotional stability)—A chronic level of 
emotional instability and proneness to psychological distress. 
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conscientiousness promote both physical and mental wellbeing (Goodwin & Friedman, 
2006), and life expectancy is associated with youth conscientiousness (Kern & Friedman, 
2008; Kern et al., 2009).  
Economists have added to this literature by showing that emotional stability and 
openness to experience are strongly associated with labor market earnings (e.g. Fletcher, 
2013; Heineck & Anger, 2010; Muller & Plug, 2006), even for highly-talented people 
(Gensowski, 2014). Both high levels of youth conscientiousness and openness to experience 
increase the probability to obtain a university degree (Lundberg, 2013, Schurer et al., 2014), 
while conscientiousness and emotional stability are associated with performance on cognitive 
ability tests (Borghans et al., 2011).  
What factors shape the Big Five personality traits beyond genetic endowment is less 
well researched. Earlier work contended that individuals are born with a fixed temperament 
and changes between childhood and adulthood occur deterministically, a process often 
referred to as maturation (for an overview, see McCrae and Costa, 2000). Many studies have 
demonstrated this strong path dependency between childhood temperament and adulthood 
personality (e.g. Caspi et al., 2003; Deal et al., 2005; Asendorpf et al., 2008; Moffitt et al., 
2011; McAdams & Olson, 2010). The earlier work on the Five Factor Model also assumed 
that personality traits stabilize in young adulthood, but more recent evidence has shown that 
adulthood personality traits may even change beyond the age of 50 (Roberts et al., 2008; 
Fraley & Roberts, 2005, Roberts & DelVecchio, 2000, Roberts.et al., 2006; Roberts & 
Mroczek, 2008). Some studies focus on the impact of social roles (Roberts et al., 2005), 
adulthood life events (Luhman et al., 2014; Specht et al., 2011; Cobb-Clark and Schurer, 
2012), secondary schooling (Dahmann and Anger, 2014) or tertiary education (Schurer et al., 
2014, Lüdtke et al., 2011). 
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To date, no empirical evidence exists on whether earlier life events shape adulthood 
personality traits. We model personality traits as a function of childhood temperament, 
cognitive ability, socioeconomic background, and adverse childhood experiences. There is 
little empirical guidance on which specific childhood experiences are relevant. Thus, we rely 
on a selection of standard measures that have been used in the literature to assess the health 
effects of maltreatment (e.g. Felitti et al., 1998; Hariharan and Schurer, 2016, and references 
therein) or the long-term effect of early-life health shocks or chronic conditions on human 
capital accumulation (see Almond and Currie, 2011). The reasons why adverse childhood 
experiences may affect NCS are multifold: they could directly affect childhood temperament, 
which matures into adulthood personality; they may alter the maturation process of 
temperament into personality; or they may just correlate with each other because they have 
the same underlying causes. 
For instance, ADHD - a childhood psychiatric disorder of impaired impulse control3 –
has similar characteristics to the temperament facets of low levels of inhibitory control and 
overly high levels of activity. A learning disability – the inadequate development of specific 
academic, language, and speech skills despite average intelligence – has been linked with 
process-information and task-persistence problems that are part of low levels of 
conscientiousness. The symptoms of depression - a sign of heightened levels of fearfulness - 
resemble the negative emotions described in neuroticism. Chronic health problems may lead 
to physiological, cognitive, and psychological impairments if their onset is during puberty, a 
critical period of socioemotional development and identity formation (Suris et al., 2004). 
3ADHD is one of the most prevalent and fastest growing mental health problems among children. Individuals 
with ADHD are characterized by lags in impulse control development of approximately 5 years (Shaw et al., 
2007), which can cause impairment in a variety of domains including problem solving, planning ahead, and 
understanding the actions of others (AACAP, 2009). Research has documented the many short term 
consequences of ADHD on school-children, such as increased likelihood of pursuing risky behaviors or lower 
academic performance, many types of criminal activity (Fletcher & Wolfe, 2009), and can impact on future 
labor market performance (Fletcher, 2014).  
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Childhood medical trauma has been linked with post-traumatic stress disorder and the risk of 
psychiatric and physiological illness in later life (see Gerson & Rappaport, 2013 for an 
overview).  
Parenting behaviors are also an important source of skill formation (see Eisenberg et al., 
2014 on conscientiousness).4 We focus attention on maltreatment because its experience is 
likely to lead to an array of childhood temperament problems (Perry et al., 1999).5 Behavioral 
responses to abusive parenting may develop into a personality disorder (Putnam, 2006; Tyrka 
et al., 2009, Spila et al., 2008). While personality traits are distinct from personality 
disorders, some psychologists have alluded to the possibility that extreme- and mid-range 
manifestations of adulthood personality measures are a good proxy for the presence and 
absence, respectively, of a personality disorder (Krueger & Eaton, 2010, Widinger & Trull, 
2007).6
3. Data: National Longitudinal Study of Adolescent Health
The data in this study come from the confidential version of the National Longitudinal Study 
of Adolescent Health (Add Health). Add Health, one of the most comprehensive surveys of 
adolescents ever undertaken, is a school-based, longitudinal study of the health-related 
4 It is possible that parenting styles are the consequence of a child’s temperament, which means that parents 
adjust their parenting styles to the child’s needs and temperament (e.g. Deal et al., 2005). Because of this 
simultaneity of parenting, temperament, and health, modelling the effect of parenting behavior is empirically 
challenging. Some studies exploited birth-order – an exogenous variation in differential parental treatment - to 
test whether parenting behavior affects adulthood personality, but find little evidence in favor of it (e.g. Marini 
& Kurtz, 2011; Sulloway, 1996). Research on China's One-Child Policy (OCP), a natural institutional experiment 
that led to concentrated attention on one child by all caretakers, found that children born just after the 
introduction of the OCP in 1979 tended to be less conscientious, more neurotic, and less optimistic than 
children born just before (Cameron et al. 2013). 
5 Although we would like to compare the effect of abusive parenting styles with the effects of parental 
investments and more positive parenting styles such as warm and consistent parenting as in Del Bono et al 
(2014) or Attanasio et al. (2015), we do not have this data available. 
6 Samuel & Widinger (2008) and Widinger et al. (2005) successfully mapped Axis II disorders into maladaptive 
variants of the 30 facets of the Five Factor Model. Their mapping exercise showed that dependent and 
avoidant personality disorders correlate strongly with depressive and self-conscious facets of neuroticism, and 
so does borderline syndrome disorders, while schizoid personalities correlate negatively with facets of 
extraversion. 
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behaviors of adolescents and their outcomes in young adulthood (Udry, 2003). Beginning 
with an in-school questionnaire administered to a nationally representative sample of students 
in grades 7 through 12 in 1994-95 (mean age: 15), the study followed up with a series of in-
home interviews of students approximately one year (1996, mean age: 16), six years 
(2001/2002, mean age 22), and 12 years later (2007/2008, mean age: 29).  
Other sources of data include questionnaires for parents, siblings, fellow students, and 
school administrators. By design, the Add Health survey included a sample stratified by 
region, urbanicity, school type, ethnic mix, and size. Pre-existing databases (e.g. census data) 
have been linked with the individuals in the sample and provide information about 
neighborhoods and communities. Of the 20745 students surveyed during Wave I, nearly 
15000 have been followed longitudinally in the Wave IV survey. Excluding people with 
missing data on all four maltreatment variables and personality measures, results in a sample 
of 10693 individuals which we use in our OLS analyses. There are 3428 siblings in the data, 
but eliminating those with missing data yields a sibling sample of 2152 individuals. The 
majority of families in the siblings sample have two siblings (92%). 
[Insert Table 1 here] 
3.1.Young adulthood personality traits 
In Wave IV, data were collected on personality with the 20-item short-form version of the 50-
item International Personality Item Pool-Five-Factor Model (IPIP-FFM) known as the Mini-
IPIP (Donnellan et al. 2006). Baldasaro et al. (2013) suggest that the Mini-IPIP has a five-
factor structure that represents extraversion, neuroticism, agreeableness, conscientiousness, 
and openness to experience. Most of the scales have acceptable reliability, all the scales have 
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partial or full metric invariance, and the scales exhibit sufficient criterion validity.7 As is 
standard in the literature, we use factor analysis to extract the first principal factor for each 
domain and standardize it to mean 0 and standard deviation 1 (see Almlund et al. 2011, p. 
32).8 Table A1 in the Online Appendix presents a summary of all 20 items. 
3.2.Childhood Health 
Add Health collected rich data on a variety of health conditions. We constructed measures of 
physical and mental health problems, where possible, from Wave I: self-assessed health 
status, low birth weight, chronic conditions (asthma, obesity, diabetes), various markers for 
sensory or motor skill problems, ADHD, learning disability, and depression.  
Physical Health 
 General health status: A general health status measure is constructed from a question
asked in Wave I: “In general, how is your health?”. The cohort members could
respond with poor, fair, good, very good, or excellent.9
 Asthma: We construct a binary measure of asthma from information collected in
Wave III, when the young adult respondents were asked whether they have “ever been
diagnosed with asthma”.10
 Diabetes: Information on self-reported diabetes status was not collected until wave
IV. The key question posed to respondents was, “Has a doctor, nurse, or other health
care provider ever told you that you have or had high blood sugar or diabetes?” Those 
answering yes for either condition were also asked for their age at diagnosis. We 
7 In our full estimation sample Cronbach’s alpha for each dimension is: conscientiousness 0.64, openness to 
experience 0.61, extraversion 0.70, agreeableness 0.68, and neuroticism 0.85. 
8 The same measures have been used in Fletcher (2013) and Lundberg (2013). 
9 Despite the subjectivity of this variable, research has shown that it is a strong predictor of objective health 
measures such as mortality and health care utilization (Miilunpalo et al., 1997). 
10 As this information could be interpreted as adulthood asthma, we tested the robustness of our results using 
data from Wave I, when parents were asked whether their child currently has asthma. These results are 
provided upon request. Each of these measures of asthma has strong predictive power of explaining adulthood 
labor market outcomes (Fletcher et al., 2010). 
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coded our childhood diabetes variable to take the value 1 if the individual reported 
that it was diagnosed before the age of 18.11 
 Obesity: A measure of obesity – an indicator of excessive body fat – is constructed
from clinically-assessed height and weight information obtained in Wave II. BMI is
defined as weight in kilograms divided by height in meters squared. Obesity is
defined as a BMI greater than 30.
 Birth weight: Birth weight is retrospectively reported by the respondent's parent in
Wave I, and we use a measure in grams.12
 Miscellaneous health measures: We generate binary variables that indicate the
childhood experience of blindness (by Wave III), problems with hands or feet (Wave
I) which are likely to affect the development of fine and gross motor skills, and
epilepsy (by Wave III). 
Mental Health 
 ADHD: We construct an indicator of childhood ADHD symptoms from eighteen
questions collected during Wave III. The questions ask respondents to think back to
when they were between 5 and 12 years of age and report how often they performed a
set of behaviors (e.g. squirmed in their seat, had difficulty sustaining attention in
tasks).13
11 The same measure has been used in Fletcher and Richards (2010) to predict human capital accumulation. 
The disadvantage of this measure is that it does not allow us to distinguish between Type I and Type II 
diabetes. 
12 While retrospective parental reports of children's birth weight may seem problematic because of the risk of 
measurement error, multiple studies have shown minimal recall bias 15 years or more following the birth 
(O'Sullivan et al., 2000; Yaw et al., 1998).  
13 The same measure was used in Fletcher and Wolfe (2009). Retrospective ratings of previous health should 
be used with caution when examining adult outcomes. Yet, several reviews have concluded that childhood 
experiences are recalled with sufficient accuracy to provide useful information in retrospective studies 
(Babinski et al., 1999). 
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 Depression: We use 19 of the 20 items of the Center for Epidemiological Studies
Depression Scale (CES-D) contained in Wave I. The scale ranges from 0 to 57, and
we use a cut-off score of 22 for male adolescents and 24 for females to construct a
binary measure of depression as recommended in Robert et al. (1991).14
 Learning disability: To construct an indicator variable for whether the child has a
learning disability, we use the following question given to the parent respondent in
Wave I: “Does (he/she) have a specific learning disability, such as difficulties with
attention, dyslexia, or some other reading, spelling, writing, or math disability?”.15
3.3.Maltreatment Indicators 
In Wave III, respondents were asked four questions on how their parents (or adult caretakers) 
treated them before they were in sixth grade. Specifically, they were asked whether and how 
often: 
(1) Parents (or other adult caregivers) had not taken care of their basic needs, such as 
keeping them clean or providing food or clothing. 
(2) Parents (or other adult caregivers) slapped, hit, or kicked them. 
(3) Parents (or other adult caregivers) had touched them in a sexual way, forced them to 
touch him or her in a sexual way, or forced them to have sexual relations. 
(4) Parents (or other adult caregivers) left them home alone when an adult should have 
been with them. 
To separately identify the effects and intensity of the four variants of maltreatment, we follow 
Currie & Tekin (2012) to construct for each event a binary indicator that takes the value 1 if 
the respondent reports that he or she experienced the respective maltreatment more than 10 
14 This scale has been used to examine adolescent depression and has been shown to have good measurement 
properties (see Fletcher (2009)). 
15 The same indicator was used in Fletcher (2011). 
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times and 0 otherwise. One reason for considering only the higher frequency of traumatic 
events is the assumption that chronic abuse – in contrast to one-off events - will have a long-
term impact on behavior. However, in a robustness check, we also consider a continuous 
measure of maltreatment, which is derived from factor analysis over all four intensity 
measures. This measure captures the intensity of maltreatment, without specifying the 
underlying causes of the maltreatment. Currie & Tekin (2012) and Fletcher (2009) provide 
further details that the information provided in the maltreatment report is reliable and that it 
was collected in an appropriate way.16 
In our data, 50% of all sample members reported the experience of some form of 
abuse during their childhood. Any sexual abuse was reported by 5% of the sample (535), but 
on a regular basis (> 10 times) less than 1% (75) of the sample reported sexual abuse. While 
almost one-third of the sample reports to have been ever spanked, hit, or kicked, over 6% 
(653) experienced physical abuse on a more regular basis (> 10 times). Regular neglect of 
basic needs or having been left alone (> 10 times) occurred for 3% (320) and 8% (856) of the 
sample, respectively. Important gender differences emerge only for the report of frequent 
sexual abuse (15 men versus 60 women). 
3.4.Childhood Temperament and Cognitive Ability 
In Wave I cohort members were asked to answer 21 questions regarding their temperament 
that can be mapped into three of the Five Factors - neuroticism, extraversion, and 
16 Self-reported measures of maltreatment are error prone. Currie & Tekin (2012) discuss the potential pitfalls 
of these measures, but refer to methodological papers that have shown that, “if collected properly, these data 
are valid” (p. 515). The participants of the AddHealth study were asked to listen to pre-recorded questions on 
sensitive topics through earphones and to enter their answers directly on laptops. This process ensured 
confidentiality and minimized the potential for interviewer or other third-party influence. In order to obtain 
accurate responses about the timing of events, the study members were prompted with a calendar that gave 
the dates of many important events. While recall bias is an important consideration for these measures, the 
bias could be small because the respondents were young adults when asked about childhood maltreatment. 
This has the advantage that young adults are mature enough to understand and report on such events (see 
Perkonigg et al., 2000). Another advantage is that the time window over which the respondents recall past 
events is relatively short (10 years on average).  
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conscientiousness - using the IPIP/NEO-PI-R as guidelines (Young & Beaujean, 2011). 
These questions are listed in Table A2 in the Online Appendix. Young and Beaujean (2011) 
compared these questions with items from the IPIP (Goldberg et al., 2006) version of the 
NEO-PI-R (Costa & McCrae, 1992). They subjected all available items to an item-level 
factor analysis to determine what items to keep, as well as the dimensionality of the domains 
the items were measured. They concluded that 13 of the original 21 items can be reliably 
used to generate measures of childhood neuroticism (6 items), extraversion (3 items), and 
conscientiousness (4 items).17 To construct an index for each childhood personality trait, we 
use factor analysis. 
To measure cognitive ability, we follow Fletcher (2013) and Lundberg (2013) and use 
from Wave I answers to the Peabody Picture Vocabulary Test (PVT) and self-reported school 
math grades. A short description of all variables - including measures of childhood 
socioeconomic status and other demographic information – are reported in Table 1 and 
summary statistics are presented separately by sex in Table A3 (Online Appendix). 
[Insert Table 1 here] 
4. Empirical Framework
To test whether childhood health problems and exposure to maltreatment are important 
predictors of adulthood personality, we use linear regression (OLS) and siblings fixed effects 
(S-FE) models. In Eq. (1), personality trait k (𝑃𝑇𝑖𝑘) is a linear function of past experiences: 
.  𝑃𝑇𝑖𝑘 = 𝛼𝑘 + 𝑋𝑖′𝛽𝑘 + 𝜀𝑖𝑘,            (1) 
17 The factor structure of the items indicates that each measures only one construct and the three factor 
scores have internal consistency estimates ranging between 0.76 and 0.86, which are similar to the reliability 
coefficients for the adulthood NEO personality instruments measured with 3 to 10 times as many items (Young 
& Beaujean, 2011, Table 5). 
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where 𝜀𝑖𝑘 captures all unobservable shocks that affect personality trait k, but are independent 
of variables 𝑋𝑖′, and 𝛼𝑘  and 𝛽𝑘  are parameters to be estimated. The vector 𝑋𝑖′ includes 
measures of (1) being female, ethnicity, parental marital status, rural area, and birth-order (2) 
childhood physical health conditions, (3) childhood mental health conditions, (4) experience 
of maltreatment, (5) childhood temperament, (6) childhood socioeconomic status, (7) 
childhood cognitive ability (see Table 1 for definitions). In a separate analysis we include 
into this specification adulthood socioeconomic status (education, earnings) and general 
health status, both measured in Wave IV, to test the potential pathways via which childhood 
experiences can affect adulthood personality. To be able to compare effect sizes, we 
standardize all continuous right-hand-side variables so that a one-unit change in the relevant 
variable reflects a move from the bottom to the top of the distribution. This standardization 
allows us to compare the effect sizes of a binary variable (e.g. frequent sexual abuse) to the 
effect size of a continuous variable (e.g. childhood neuroticism).  
The above outlined model considers only variation between families and does not 
control for unobserved family factors that may potentially confound the treatment effects of 
interest. To control for some of these confounding factors, we complement our analysis with 
a S-FE model, which takes differences in the outcome and treatment variables between 
siblings. In Eq. (2) each individual has now subscript f, which represents the family, and 
subscript i which represents sibling i within family f. On the right-hand side of Eq. (2), we 
include only variables that vary between siblings (𝑍𝑖𝑓). 
𝑃𝑇𝑖𝑓
𝑘 = 𝛼𝑘 + 𝑍𝑖𝑓′𝛽𝑘 + 𝜇𝑓𝑘 + 𝜂𝑖𝑓𝑘 .  (2) 
The error term is now broken down into two components: 𝜇𝑓𝑘 is a family fixed effect and 𝜂𝑖𝑓𝑘  
the error specific to each sibling i in family f. The family fixed effect could represent, for 
instance, general parenting styles, level of familial conflict, or a genetic proneness to disease. 
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To eliminate this family-fixed effect, we difference across the siblings (e.g. 1, 2) in each 
family (Eq. (3)). 
𝑃𝑇1𝑓
𝑘 −  𝑃𝑇2𝑓𝑘 = �𝑍1𝑓 − 𝑍2𝑓�′𝛽 + (𝜇𝑓𝑘 − 𝜇𝑓𝑘) + (𝜂1𝑓𝑘 − 𝜂2𝑓𝑘 ).        (3)
The S-FE approach improves upon the OLS model because it controls for difficult-to-
measure shared background components. However, as with most empirical models used to 
analyze observational data, it has its limitations. On the one hand, the S-FE approach exploits 
only variation within families, and therefore is an inefficient estimator (e.g. Conley et al., 
2007, p. 1095). More important is that the estimated coefficients may still be biased if the 
differences of unobservable factors between sibling 1 and 2 (𝜂1𝑓𝑘 − 𝜂2𝑓𝑘 ) are correlated with 
differences in maltreatment or health problems and with differences in personality. Therefore, 
the S-FE results do not warrant a causal interpretation.  
We have sufficient variation in our data between siblings on most variables, which is 
the main requirement for this approach to yield efficient estimates (Bound and Solon, 1999). 
In Table 2 we report the number of siblings who differ in outcomes and treatments. Almost 
90% of the sibling-pairs differ in their personality scores. The numbers of sibling pairs who 
report differences in adversity differ for the various measures. The smallest numbers of 
sibling pairs with differences in treatment are in ascending order: 23 for blindness (1.1%), 37 
for sexual abuse (1.7%), 72 for epilepsy (3.4%), and 94 for diabetes (4.4%). All other 
conditions have substantially larger sibling pairs, ranging between 140 for ADHD and 2056 
for PVT. 
[Insert Table 2 here] 
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5. Estimation Results
In this section we interpret the effect sizes of childhood adversity on young-adulthood 
personality for both OLS (10693 individuals) and S-FE models (2152 individuals).18 To 
reduce the high dimensionality of our results, we summarize graphically the effects of interest 
in Figures 1 (neuroticism), 2 (conscientiousness), 3 (openness to experience), 4 
(agreeableness), and 5 (extraversion). The effects of interest are the estimated coefficients on 
physical health, mental health, and parental maltreatment, compared against the effect sizes 
of childhood temperament and cognitive ability. Full estimation results are reported in Table 
A4 in the Online Appendix. The effect sizes are represented by a black dot, while their 90% 
confidence intervals are drawn as light-gray (S-FE) and dark-gray spikes (OLS). We have 
chosen a more generous confidence level because of the smaller sample sizes that identify the 
effects in the S-FE models. All effect sizes are interpreted as a standard-deviation (SD) 
change in personality trait k when moving from the bottom to the top in the distribution of the 
treatment variable. 
We limit the discussion to the effect sizes that emerge significantly (p< 0.10 or better) 
across both OLS and S-FE specifications, and highlight the interesting cases that hold only in 
one of the two specifications. Significant effects that disappear in the S-FE model are likely 
to be driven by unobserved family-effects. Effects that are only significant in the S-FE model 
are more difficult to interpret. It could be the case that they emerge because families with 
multiple siblings have very specialized family characteristics and dynamics. 
18 The OLS model that includes all control variables yields an adjusted R-squared in order of magnitudes: (1) 
neuroticism (14.8%), (2) agreeableness (13.1%), (3) openness to experience (12.7%), (4) conscientiousness 
(7.1%), and (5) extraversion (4.5%). Each block of variables adds significantly to the explained variation of the 
respective personality traits (p-value < 0.01).  
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Neuroticism. Figure 1 shows that adulthood neuroticism is significantly associated with the 
experience of asthma, diabetes, epilepsy, blindness, ADHD, and frequent sexual abuse. 
Suffering from diabetes is associated with a significant 0.3 (OLS) to 0.45 (S-FE) SD increase 
in adulthood neuroticism. Equally, individuals who report that they were frequently sexually 
abused by a care-taker score 0.20 (OLS) SD to 0.41 (S-FE) SD higher on neuroticism.19 The 
remaining significant effect sizes are: ADHD 0.36 (OLS) to 0.22 (S-FE) SD, epilepsy 0.35 
(OLS) to 0.29 (S-FE) SD, blindness 0.37 (OLS) to 0.25 (S-FE) SD, asthma 0.08 (OLS) to 
0.09 (S-FE) SD.20 The significant effect of early-life depression on neuroticism found in the 
OLS model (0.34 SD) is fully explained by unobserved family fixed effects. In contrast, the 
effect size of parental neglect is only significant when comparing siblings within the same 
family (0.27 SD). 
To put the significant effect sizes into perspective, we compare them against the effect 
size of childhood neuroticism, the largest we find across all models. A move from bottom to 
the top on the childhood neuroticism scale is significantly associated with a 0.86 (OLS) to 1.5 
(S-FE) SD increase in adulthood neuroticism. All significant S-FE effect sizes of interest lie 
within 6% (asthma) and 30% (diabetes) of the S-FE effect size of childhood neuroticism. 
[Insert Figure 1 here] 
Conscientiousness. Figure 2 shows that diabetes, ADHD, learning disability, and obesity are 
each negatively associated with conscientiousness. The effect sizes are, in descending order: 
ADHD: 0.38 (OLS) to 0.23 (S-FE) SD; obesity: 0.19 SD (OLS, S-FE); learning disability: 
19 In a robustness check, we replaced the four maltreatment indicators with a continuous measure of 
maltreatment. Moving from the bottom (no maltreatment experience) to the top on this maltreatment index 
(highest degree of maltreatment) is associated with almost 0.4 SD higher levels of neuroticism in both OLS and 
S-FE models (significant at the 1% level). 
20 We also find a very strong negative correlation between neuroticism and verbal intelligence (-1 SD (OLS), -
0.75 SD (S-FE)). 
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0.17 (OLS) to 0.26 (S-FE) SD; and diabetes: 0.14 (OLS) to 0.17 (S-FE) SD. The experience 
of frequent neglect is associated with a 0.2 SD lower conscientiousness score, but this effect 
– similar as for its positive effect on neuroticism – is only significant when exploiting within-
family variations.21 
Again, childhood neuroticism is the strongest, significant determinant of adulthood 
conscientiousness in both the OLS (- 0.96 SD) and S-FE (- 0.95 SD) models against which 
we benchmark all other significant effects. The significant S-FE effects of these treatments lie 
within 15% (diabetes) and 27 % (learning disability) of the S-FE effect size of childhood 
neuroticism. 
[Insert Figure 2 here] 
Openness to Experience. Figure 3 shows that openness to experience is negatively 
associated with learning disability and diabetes. The effect sizes range between 0.13 (OLS) 
and 0.19 (S-FE) SD for learning disability and between 0.11 (OLS) and 0.34 (S-FE) SD for 
diabetes. The largest association we find is between openness to experience and verbal 
intelligence, a standard result in the literature (Goff & Ackermann, 1992). Individuals at the 
bottom of the PVT score distribution score 2.4 (OLS) to 1.3 (S-FE) SD lower on openness 
than individuals at the top. Therefore, the S-FE effects of a learning disability and diabetes lie 
within 15% and 30% of the S-FE effects of verbal intelligence. 
Individuals who suffered from ADHD and physical abuse also score lower on 
openness to experience, but these associations are not significant in the S-FE model. Similar 
21In robustness check, we replaced the four maltreatment indicators with a continuous measure of 
maltreatment. Moving from the bottom (no maltreatment experience) to the top on this maltreatment index 
(highest degree of maltreatment) is associated with 0.28 (OLS) SD to 0.4 (S-FE) SD lower levels of 
conscientiousness, and both effects are statistically significant at the 1% level. 
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to its effects on neuroticism and conscientiousness, experience of neglect is only significantly 
associated with openness in the sibling sample (- 0.21 SD).  
[Insert Figure 3 here] 
Agreeableness. Agreeableness is associated with various childhood physical and mental 
health conditions and exposure to maltreatment (Figure 4), but the associations are almost 
entirely explained by unobserved factors that siblings share. The effect sizes of six treatments 
- PVT score, asthma, obesity, depression, learning disability, regular physical abuse - are 
substantially reduced in magnitude and insignificant when controlling for unobserved shared 
factors. 
[Insert Figure 4 here] 
Extraversion. Similar to agreeableness, the significant effects of diabetes, depression, 
ADHD, and physical abuse on extraversion are fully explained by unobserved factors that 
siblings share (Figure 5). Except for general health, we cannot find robust effects of any of 
the health and maltreatment variables on extraversion. 
[Insert Figure 5 here] 
Pathways We have explored the possible pathways via which childhood trauma may affect 
adulthood personality traits. It is likely that the experience of childhood trauma limits human 
capital accumulation and adulthood health, and that it is these contemporaneous outcomes 
that affect adulthood personality. Overall, the effects are robust to the inclusion of adulthood 
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outcomes; at maximum the estimated coefficients are reduced by less than 20% (Table A5, 
Online Appendix). We further explored whether the effects differ by sex (OLS model only), 
but there is little evidence of gender heterogeneity (Table A6, Online Appendix).  
6. Do Adverse Childhood Experiences Moderate the Relationship between Adult
Outcomes and Personality?
In this section we test whether the relationship between some of the Big Five personality 
traits and labor market or education outcomes documented in e.g. Fletcher (2013, Table 4) 
and Lundberg (2013, Table 1) for Add Health could be explained by adverse childhood 
experiences. For this purpose, we estimate a model of log earnings as a function of the Big 
Five personality traits, both measured in Wave IV. In version (1a) we only control for family 
SES, ethnicity, education, number of siblings, and geographic region. In version (1b) we 
control additionally for adverse childhood experiences. We also estimate a binary logit model 
in which the dependent variable is a binary indicator of whether the individual holds a college 
degree by Wave IV controlling for the same set of background variables as in (1a) and (1b). 
Table 3 reports the estimation results. 
Overall, the estimates of the effect of personality on earnings or the probability to 
obtain a college degree do not change when controlling for adverse childhood experiences. 
One important exception is that the estimated coefficient of the effect of conscientiousness on 
both earnings and educational attainment is significantly reduced when moving from models 
a) to b). In the base model for log earnings (1a), a 1 SD increase in conscientiousness is
associated with a 4.2 percent increase in earnings. In the full model (1b), this effect drops 
significantly by 45 percent to 2.3 percent, which is not statistically different from zero. A 
similar result is obtained for educational attainment. In the base model for educational 
attainment (2a), a 1 SD increase in conscientiousness is associated with a 2.2 percentage 
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point increase in the probability of obtaining a college degree. When also controlling for 
childhood health and maltreatment (2b), this association drops significantly by 38 percent to 
1.3 percentage points. The effect of neuroticism on educational attainment is also 
significantly reduced by 26%. This suggests that the productivity and human capital boosting 
effects of conscientiousness are fully and partially, respectively, explained by adverse 
childhood experiences. 
[Insert Table 3 here] 
7. Discussion
The present study explored the idea that noncognitive skills which we proxy with the Five 
Factor Model may have their origins in adverse childhood experiences. We used a large, 
nationally-representative sample of young US Americans and exploited siblings-fixed-effects 
models to control for the potentially confounding effects of shared environments and genes. 
Some adverse childhood experiences predict significantly and robustly neuroticism, 
conscientiousness and openness to experience, but they have no consistent impact on 
agreeableness and extraversion. Neuroticism is the trait significantly associated with most 
childhood health problems and the experience of sexual abuse. Overall, diabetes, ADHD, and 
learning disabilities stand out as the strongest predictors of neuroticism, conscientiousness 
and openness to experience. Parental neglect affects all three traits, but its effect emerges 
only when comparing sibling outcomes.  
Our findings must be considered in light of some important limitations. The amount 
of variation in sexual abuse and some of the health indicators (epilepsy, blindness) between 
siblings may be too small to detect statistically-significant effects, which is a general 
limitation of siblings-fixed effects models (Conley et al., 2007, Bound & Solon, 1999). For 
instance, the effect sizes of sexual abuse on both conscientiousness and openness are 
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meaningful (-0.10 SD and -0.17 SD), but both have large standard errors (0.22 and 0.21, 
respectively).  
We are also not able to fully control for reporting differences that are linked to 
personality. This leaves open the possibility that some of the estimated effects are driven by 
differences in the willingness to report, for instance, maltreatment, that also correlate with 
personality. It is impossible to say for certain that the treatment effect of parental neglect on 
neuroticism, conscientiousness, and openness are true differences in exposure between 
siblings. More neurotic personalities may be more likely to inflate negative experiences such 
as neglect - leading to false positives - while more extraverted personalities may be more 
likely to share harmful experiences. In both cases, we would overestimate the effect of 
maltreatment on personality. Frequent sexual abuse is likely to be underreported because of 
its stigma and criminal nature. Due to these false negatives we are likely to underestimate the 
true effect of sexual abuse on neuroticism.  
Although our results cannot be given a causal interpretation, they provide a clearer 
picture of what adulthood personality traits may capture. Importantly, the strong associations 
observed between conscientiousness and adulthood productivity and educational attainment 
are partially explained by these adverse childhood experiences. Our findings are useful to 
applied researchers who seek to explore the meaning of the estimated associations between 
adulthood personality and labor market outcomes. These findings complement the knowledge 
we have already about the correlates of openness to experience with intelligence (see 
Almlund et al., 2011 for an overview). We conclude that studies seeking to identify the causal 
effect of adulthood personality traits on adulthood health and productivity may need to 
control for adverse childhood experiences. 
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Table 1: Control variables for regression models 
1) Baseline
  Wave I: Being female, ethnicity, parental marital status, rural area, birth-order, birth-weight 
  Wave IV: Age 
2) Physical health conditions
  Wave I: General health, Difficulties with hands, Difficulties with feet 
  Wave II: Measured obesity (BMI > 30) 
  Wave I and III: Asthma, Epilepsy, Blind 
  Wave IV: Diabetes (coded = 1 if occurred before 18 years),  
3) Mental Health conditions
 Wave I: Depression, Learning disability 
 Wave III: ADHD in childhood 
4) Maltreatment indicators
 Wave III: Sexually abused more than 10 times 
 Wave III: Slapped more than 10 times 
 Wave III: Left alone when shouldn’t have more than 10 times 
 Wave III: Neglected basic needs more than 10 times 
 Wave III data on maltreatment refers to experiences that happened before grade 6 
5) Childhood temperament
   Wave 1: Neuroticism, extraversion, conscientiousness 
6) Childhood SES:
Wave I: Parental education and household income 
7) Cognitive ability
   Wave I: Peabody Vocabulary Test, Self-reported math grade 
8) Adult SES
   Wave IV: Years of education, Weekly earnings 
9) Adult health conditions
   Wave IV: General health status ratings: 1 (poor) to 5 (excellent) 
Note: The baseline model and its extensions will be estimated with OLS on the full sample 
available across all family members (N full sample=10,693).  
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Table 2: Number of sibling-pairs in the siblings fixed  
effects model for whom outcomes and treatments differ 
 
∆ ≠ 0 SS % 
Extraversion 1911 2152 88.80 
Neuroticism 1901 2152 88.34 
Agreeableness 1850 2152 85.97 
Conscientiousness 1899 2152 88.24 
Openness to experience 1879 2152 87.31 
Peabody Vocabulary Test 2056 2152 95.54 
Math grade 1582 2152 73.51 
Birth weight 1782 2152 82.81 
General health wave 1 1422 2152 66.08 
Asthma 522 2152 24.26 
Diabetes 94 2152 4.37 
Difficulty with hands 165 2152 7.67 
Difficulty with feet 201 2152 9.34 
Obesity 314 2152 14.59 
Epilepsy 72 2152 3.35 
Blindness 23 2152 1.07 
Depressed 359 2152 16.68 
ADHD 140 2152 6.51 
Learning disability 468 2152 21.75 
Frequent sexual abuse 37 2152 1.72 
Frequent slapped/beaten 221 2152 10.27 
Frequent left alone 318 2152 14.78 
Frequent neglect of basic needs 152 2152 7.06 
 Note: Siblings sample (SS) with non-missing sibling 
information is 2152 observations. 
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Table 3: Estimated relationship between earnings or education and personality with 
and without controlling for childhood health and maltreatment indicators 
(Reported: marginal effects) 
Dependent Variable 
Log 
Earnings 
(1a) 
Log 
Earnings 
(1b) 
% 
Diff 
College 
degree 
(2a) 
 College 
 degree 
(2b) 
% 
Diff 
  Extraversion 0.050*** 0.048*** -4 -0.018*** -0.020*** 8.7 
 
(0.014) (0.014) (0.004) (0.004) 
Neuroticism -0.086*** -0.074*** -14 -0.042*** -0.031*** 26** 
 
(0.017) (0.016) (0.004) (0.004) 
Agreeableness 0.014 0.009 -35.7 0.042*** 0.042*** 1.7 
 
(0.019) (0.018) (0.005) (0.005) 
Conscientious. 0.042*** 0.023 -45.2** 0.022*** 0.013*** 38.4** 
 
(0.015) (0.015) (0.004) (0.004) 
Openness -0.026 -0.029* 11.5 0.030*** 0.031*** 1.4 
 
(0.017) (0.016) (0.004) (0.004) 
Family 
Background Yes Yes Yes Yes 
Childhood health 
and maltreatment No Yes No Yes 
Observations 8,195 8,195 10,693 10,693 
R-squared 0.106 0.134 0.2174 0.2404 
Note: All models control for the full set of family background variables as in Fletcher 
(2013) for earnings and in Lundberg (2013) for the probability to obtain a college 
degree. Outcomes and personality are measured in Wave IV. Models (1a) and (1b) are 
estimated with ordinary least squares. Models (2a) and (b) are estimated with a linear 
probability model. 
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Figure 1: Neuroticism (Estimated effects and 90% confidence intervals) 
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90% CI: Sibl. Fixed Effects
Spike plots report coefficients and 90% confidence intervals obtained from OLS (R-Sq: .118, N=10693) and Sibl. Fixed Effects
(R-Sq: .084, N = 2152). A unit change in each treatment variable reflects a move from bottom to top of the distribution (0 to 1).
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Figure 2: Conscientiousness (Estimated effects and 90% confidence intervals) 
-1
.4
-1
-.6
-.2
.2
.6
1
C
on
sc
ie
nt
io
us
ne
ss
 (i
n 
SD
)
Chi
ld N
eur
.
Chi
ld C
ons
c.
Chi
ld E
xtra
v.
PV
T S
cor
e
Ma
th s
cor
e
Birt
hwe
igh
t
Ge
n. h
eal
th
Ast
hm
a
Dia
bet
es
Diff
ic. h
and
s
Diff
ic. F
eet
Ob
ese
Epi
lep
syBlin
d
Dep
res
sedAD
HD
Lea
rnin
g d
isab
.
Sex
. ab
use
Phy
s. a
bus
e
Lef
t al
one
Neg
lect
90% CI-OLS
90% CI: Sibl. Fixed Effects
Spike plots report coefficients and 90% confidence intervals obtained from OLS (R-Sq: .052, N=10693) and Sibl. Fixed Effects
(R-Sq: .053, N = 2152). A unit change in each treatment variable reflects a move from bottom to top of the distribution (0 to 1).
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Figure 3: Openness to Experience (Estimated effects and 90% confidence intervals) 
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90% CI: Sibl. Fixed Effects
Spike plots report coefficients and 90% confidence intervals obtained from OLS (R-Sq: .113, N=10693) and Sibl. Fixed Effects
(R-Sq: .045, N = 2152). A unit change in each treatment variable reflects a move from bottom to top of the distribution (0 to 1)
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Figure 4: Agreeableness (Estimated effects and 90% confidence intervals) 
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90% CI: Sibl. Fixed Effects
Spike plots report coefficients and 90% confidence intervals obtained from OLS (R-Sq: .115, N=10693) and Sibl. Fixed Effects
(R-Sq: .129, N = 2152). A unit change in each treatment variable reflects a move from bottom to top of the distribution (0 to 1).
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Figure 5: Extraversion (Estimated effects and 90% confidence intervals) 
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90% CI: Sibl. Fixed Effects
Spike plots report coefficients and 90% confidence intervals obtained from OLS (R-Sq: .041, N=10693) and Sibl. Fixed Effects
(R-Sq: .039, N = 2152). A unit change in each treatment variable reflects a move from bottom to top of the distribution (0 to 1).
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Technical Appendix 
 Table A1: The Big Five Personality Traits Measured in Wave IV 
Conscientiousness (C) Characteristics are related to being reliable, responsible, and having self-control 
versus impulsivity and casualness 
H4PE3 3. I get chores done right away 
H4PE11 11. I often forget to put things back in their proper place 
H4PE19 19. I like order  
H4PE27 27. I make a mess of things  
Openness to 
experience (O) 
Characteristics are associated with the willingness to have new experiences, 
engage new ideas, and be open to one’s own feelings versus being cynical and 
tough-minded 
H4PE5 5. I have a vivid imagination 
H4PE13 13. I am not interested in abstract ideas  
H4PE21 21. I have difficulty understanding abstract ideas 
H4PE29 29. I do not have a good imagination  
Neuroticism (N) Characteristics are related to anxiety and emotional liability versus being placid 
and emotionally stable 
H4PE4 4. I have frequent mood swings 
H4PE6 6. I worry about things 
H4PE8 8. I get angry easily 
H4PE12 12. I am relaxed most of the time  
H4PE14 14. I am not easily bothered by things  
H4PE16 16. I rarely get irritated  
H4PE20  20. I get upset easily  
H4PE22 22. I get stressed out easily  
H4PE24 24. I lose my temper  
H4PE28  28. I seldom feel blue  
H4PE32 32. I keep my cool 
Extraversion (E) Characteristics are associated with enthusiasm toward life’s circumstances, 
outgoing, and surgency versus introversion gravity; encounter with oneself and 
one’s life circumstances 
H4PE1 1. I am the life of the party 
H4PE9 9. I don't talk a lot  
H4PE17 17. I talk to a lot of different people at parties  
H4PE25 25. I keep in the background  
Agreeableness (A) Characteristics are related to an inclination toward submission to others, passivity, 
and subduedness versus being independent and having a strong will 
H4PE2 2. I sympathize with others' feelings 
H4PE10 10. I am not interested in other people's problems 
H4PE18 18. I feel others' emotions  
H4PE26 26. I am not really interested in others 
Note: Factor analysis is used to predict the first principal factor from the four questions each. Scores are 
standardised to mean 0 and standard deviation 1. 
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Table A2. Personality Questionnaire Wave I (as suggested by Young and Beaujean, 2011) 
Neuroticism You have a lot of good qualities* H1PF 30 
You have a lot to be proud of* H1PF 32 
You like yourself just the way you are* H1PF33 
You feel like you are doing everything just about right* H1PF34 
You feel socially accepted* H1PF35 
You feel wanted and loved* H1PF36 
Extraversion I feel close to people at school** S62B 
I feel like I am a part of this school** S62E 
I feel socially accepted** S62O 
Conscientiousness When you have a problem to solve, one of the first things you do is get as many facts 
about the problem as possible* H1PF18 
When you are attempting to find a solution to a problem, you usually try to think of as 
many different ways to approach the problem as possible* H1PF19 
When making decisions, you generally use a systematic method for judging and 
comparing alternatives* H1PF20 
After carrying out a solution to a problem, you usually try to analyze what went right and 
what went wrong* H1PF21 
Note: Child hood temperament was part of Wave I; Young and Beaujean (2011) demonstrate the construct validity 
of the each facet. Cronbach’s alpha for Neuroticism, Extraversion and Conscientiousness is 0.86, 0.76, and 0.76, 
respectively. 
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Table A3: Summary Statistics of all variables, by sex 
Female (N=5966) Male (N=4727) 
 
Mean SD Min Max Mean SD Min Max 
Age Wave 4  29 1.727 24 34 29 1.754 24 34 
Extraversion (4 items) 13.335 3.050 4 20 13.174 3.089 4 20 
Neuroticism (4 items) 10.872 2.739 4 20 9.810 2.643 4 20 
Agreeableness (4 items) 15.891 2.163 4 20 14.660 2.471 4 20 
Conscientiousness (4 items) 14.902 2.716 5 20 14.448 2.625 4 20 
Openness to Experience 14.248 2.382 5 20 14.890 2.469 4 20 
Birth order (position) 1.813 1.137 1 11 1.860 1.227 1 13 
Parents were married in Wave 1 0.721 0.417 0 1 0.733 0.413 0 1 
Hispanic  0.142 0.349 0 1 0.162 0.369 0 1 
Black 0.228 0.419 0 1 0.188 0.391 0 1 
Lived in a rural area in Wave 1 0.266 0.440 0 1 0.260 0.436 0 1 
Mother years of education 13.222 2.230 0 17 13.321 2.291 0 17 
Annual  family income (in 1000$) 4.763 4.770 0 99 4.652 3.707 0 60 
Childhood Conscientiousn. (4 items) 8.763 2.466 4 20 8.713 2.539 4 20 
Childhood Neuroticism (6 items) 11.824 3.717 6 30 10.795 3.312 6 30 
Childhood Extraversion (3 items) 7.226 2.695 3 27 7.013 2.749 3 27 
Peabody Vocabulary Testing Score 0.072 0.922 -5.5 3.1 0.187 0.929 -5.7 2.4 
Math grade 2.512 1.235 0 4 2.433 1.223 0 4 
Birth weight in pound 7.023 1.213 3.0 12.0 7.198 1.225 3.0 12.0 
General health Wave 1 3.805 0.916 1 5 3.991 0.890 1 5 
Asthma by Wave 3  0.168 0.374 0 1 0.129 0.335 0 1 
Diabetes Wave 4 (before Age 18) 0.033 0.178 0 1 0.023 0.149 0 1 
Difficulty with hands Wave 1 0.009 0.086 0 1 0.009 0.089 0 1 
Difficulty with feet Wave 1 0.016 0.116 0 1 0.019 0.129 0 1 
Obesity Wave 1 0.067 0.246 0 1 0.082 0.272 0 1 
Epilepsy by Wave 3  0.014 0.117 0 1 0.014 0.117 0 1 
Blindness by Wave 3  0.005 0.067 0 1 0.006 0.074 0 1 
Depression Wave 1 0.091 0.288 0 1 0.061 0.240 0 1 
ADHD by Wave 4 0.032 0.177 0 1 0.062 0.242 0 1 
Learning disability Wave 1 0.081 0.244 0 1 0.140 0.325 0 1 
Sexual abuse > 10 times  0.011 0.104 0 1 0.003 0.054 0 1 
Slapped/beaten > 10  0.060 0.238 0 1 0.069 0.253 0 1 
Left alone > 10 times  0.078 0.268 0 1 0.093 0.291 0 1 
Neglected  > 10 times  0.024 0.154 0 1 0.030 0.171 0 1 
Years of education Wave 4 14.615 2.075 8 21 14.135 2.048 8 21 
Weekly earnings Wave 4 29.185 32.805 0 900 41.418 42.238 0 920 
General health Wave 4 2.357 0.920 1 5 2.289 0.913 1 5 
Missing family background 0.296 0.457 0 1 0.285 0.452 0 1 
Birth weight missing 0.166 0.372 0 1 0.165 0.371 0 1 
Difficulty hands missing 0.127 0.333 0 1 0.119 0.324 0 1 
Difficulty feet missing 0.127 0.333 0 1 0.119 0.323 0 1 
Obesity missing 0.032 0.176 0 1 0.011 0.106 0 1 
Abuse data missing 0.000 0.000 0 0 0.000 0.000 0 0 
Learning disability missing 0.132 0.338 0 1 0.132 0.338 0 1 
Math grade missing 0.918 0.275 0 1 0.927 0.260 0 1 
Note: Sample refers to maximum available sample used in the OLS model (Combined N=10,693). 
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Table A4: Full estimation results for OLS and Siblings-Fixed Effects models: Standardized effect sizes on all personality traits 
Extraversion Neuroticism Agreeableness Conscientiousness Openness to exp. 
OLS S-FE OLS S-FE OLS S-FE OLS S-FE OLS S-FE 
Age  -0.020*** -0.069 -0.010* 0.053 0.005 0.265* 0.020*** 0.277* -0.029*** -0.184 
(0.006) (0.155) (0.006) (0.158) (0.006) (0.142) (0.006) (0.160) (0.006) (0.153) 
Female 0.111*** 0.058 0.337*** 0.261*** 0.530*** 0.671*** 0.167*** 0.174*** -0.222*** -0.101** 
(0.020) (0.048) (0.019) (0.049) (0.019) (0.044) (0.020) (0.049) (0.019) (0.047) 
Birth order  0.005 -0.017 -0.008 0.059** 0.001 -0.047** -0.010 -0.006 -0.008 0.007 
(0.008) (0.025) (0.008) (0.025) (0.008) (0.023) (0.008) (0.025) (0.008) (0.024) 
Child Neurot.  -1.390*** -1.054*** 0.863*** 1.499*** -0.469*** -0.874*** -0.955*** -0.945*** -0.459*** -0.693** 
(0.136) (0.299) (0.130) (0.304) (0.128) (0.275) (0.134) (0.309) (0.129) (0.295) 
Child Consc. 0.007 0.327** -0.067 -0.062 0.410*** -0.034 0.345*** 0.526*** 0.392*** 0.319** 
(0.065) (0.139) (0.062) (0.142) (0.061) (0.128) (0.064) (0.144) (0.062) (0.138) 
Child Extrav.  0.955*** 0.691*** -0.850*** -0.312 0.550*** 0.518** 0.395*** 0.215 -0.038 0.049 
(0.106) (0.244) (0.102) (0.248) (0.100) (0.224) (0.105) (0.252) (0.101) (0.240) 
PVT score  -0.032 -0.742*** -1.034*** -0.787*** 1.167*** -0.049 -0.507*** -0.643** 2.374*** 1.331*** 
(0.104) (0.286) (0.100) (0.291) (0.099) (0.263) (0.103) (0.295) (0.099) (0.282) 
Math grade  -0.042*** 0.036 -0.037*** -0.046** -0.003 -0.007 0.039*** 0.009 -0.012 0.010 
(0.010) (0.022) (0.010) (0.023) (0.009) (0.021) (0.010) (0.023) (0.010) (0.022) 
Birth weight  0.093 -0.078 -0.089 0.025 -0.092 -0.091 0.067 0.144 0.058 0.062 
(0.068) (0.188) (0.065) (0.191) (0.064) (0.173) (0.067) (0.194) (0.064) (0.186) 
General health 0.097** 0.246** -0.097** -0.146 0.016 0.180* 0.087* 0.342*** 0.055 0.116 
(0.046) (0.103) (0.044) (0.104) (0.044) (0.094) (0.045) (0.106) (0.044) (0.101) 
Asthma  0.000 0.033 0.077*** 0.087 0.059** -0.031 -0.027 0.047 0.061** -0.009 
(0.027) (0.058) (0.026) (0.059) (0.025) (0.053) (0.026) (0.060) (0.026) (0.057) 
Diabetes  -0.105* 0.172 0.306*** 0.447*** -0.031 0.225* -0.141** -0.166 -0.105* -0.336** 
(0.058) (0.136) (0.055) (0.138) (0.055) (0.125) (0.057) (0.140) (0.055) (0.134) 
Difficulty hands -0.082 0.119 -0.149 -0.119 0.054 0.055 -0.104 0.469 -0.015 0.026 
(0.114) (0.326) (0.109) (0.332) (0.108) (0.299) (0.112) (0.337) (0.109) (0.322) 
Difficulty feet  0.063 0.278 0.130* -0.067 0.047 -0.255 0.018 -0.005 -0.011 -0.165 
(0.082) (0.175) (0.078) (0.178) (0.077) (0.161) (0.081) (0.181) (0.078) (0.173) 
Obese  0.004 0.124 0.031 -0.028 -0.076** -0.047 -0.170*** -0.167* -0.030 -0.170** 
(0.038) (0.087) (0.036) (0.088) (0.036) (0.080) (0.037) (0.089) (0.036) (0.085) 
Epilepsy  0.051 0.266* 0.346*** 0.285* 0.049 -0.118 -0.117 -0.234 -0.073 0.118 
(0.081) (0.156) (0.078) (0.158) (0.077) (0.143) (0.080) (0.161) (0.078) (0.154) 
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Table A4: Full estimation results for OLS and Siblings-Fixed Effects models: Standardized effect sizes on all personality traits, continued. 
Extraversion Neuroticism Agreeableness Conscientiousness Openness to Exp. 
OLS S-FE OLS S-FE OLS S-FE OLS S-FE OLS S-FE 
Blind  -0.074 -0.255 0.366*** 0.253 -0.182 -0.703*** -0.217 -0.272 -0.053 -0.304 
(0.136) (0.276) (0.130) (0.281) (0.128) (0.253) (0.134) (0.285) (0.129) (0.272) 
Depressed  0.076** 0.056 0.344*** 0.116 0.064* -0.053 -0.004 0.166** 0.060* -0.028 
(0.038) (0.074) (0.036) (0.075) (0.036) (0.068) (0.038) (0.076) (0.036) (0.073) 
ADHD  0.160*** 0.060 0.364*** 0.216* 0.068 0.009 -0.384*** -0.236** 0.193*** 0.074 
(0.048) (0.115) (0.046) (0.117) (0.045) (0.106) (0.047) (0.119) (0.045) (0.113) 
Learning disab. -0.032 -0.051 0.026 0.092 -0.171*** -0.114 -0.168*** -0.262*** -0.126*** -0.192** 
(0.036) (0.078) (0.034) (0.079) (0.034) (0.072) (0.035) (0.081) (0.034) (0.077) 
Sexual abuse  -0.021 -0.114 0.203* 0.409* 0.078 0.066 -0.039 -0.102 -0.067 -0.173 
(0.112) (0.217) (0.107) (0.220) (0.106) (0.199) (0.110) (0.224) (0.107) (0.214) 
Phys. abuse  0.084** 0.072 0.050 0.004 0.087** 0.055 -0.119*** -0.054 0.136*** 0.021 
(0.040) (0.091) (0.038) (0.092) (0.038) (0.083) (0.039) (0.094) (0.038) (0.090) 
Left alone  0.053 0.102 0.045 0.035 0.018 0.046 -0.032 0.028 0.025 0.065 
(0.036) (0.076) (0.034) (0.078) (0.034) (0.070) (0.035) (0.079) (0.034) (0.075) 
Neglect  0.027 -0.069 0.062 0.266** -0.083 -0.099 -0.015 -0.198* -0.088 -0.214** 
(0.060) (0.109) (0.057) (0.110) (0.057) (0.100) (0.059) (0.112) (0.057) (0.107) 
Constant -0.331 -0.289 1.872*** 0.543 -2.247*** -0.717** -0.805*** -0.477 -1.388*** -1.047*** 
(0.233) (0.352) (0.223) (0.358) (0.220) (0.324) (0.230) (0.364) (0.222) (0.348) 
Observations 10,693 2,152 10,693 2,152 10,693 2,152 10,693 2,152 10,693 2,152 
R-squared 0.041 0.039 0.118 0.084 0.115 0.129 0.052 0.053 0.113 0.045 
Note: Not shown are the estimated coefficients on the dummy variables indicating a missing value (math score, learning disability, birth weight) 
Difficulties with hands, difficulties with feet and obesity, and for the OLS models, family background variables. All models are 
estimated with OLS (Seemingly-Unrelated Regression) to allow for correlation of the error terms across equations. Each 
equation controls for the same set of control variables. Standard errors in parentheses.  *** p<0.01, ** p<0.05, * p<0.1. 
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Table A5: Pathways of the effects of childhood health and experience of abuse on adulthood personality: Adult socioeconomic status and health (Siblings-
Fixed Effects) 
Neuroticism Conscientiousness Openness 
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 
General health -0.146 -0.124 0.003 0.342*** 0.320*** 0.242** 0.116 0.088 0.079 
(0.104) (0.105) (0.105) (0.106) (0.106) (0.107) (0.101) (0.101) (0.103) 
Diabetes 0.447*** 0.405*** 0.289** -0.166 -0.123 -0.052 -0.336** -0.280** -0.272** 
(0.138) (0.139) (0.138) (0.140) (0.141) (0.141) (0.134) (0.134) (0.135) 
Obesity -0.028 -0.023 -0.080 -0.167* -0.178** -0.143 -0.170** -0.175** -0.171** 
(0.088) (0.088) (0.087) (0.089) (0.089) (0.089) (0.085) (0.085) (0.086) 
Epilepsy 0.285* 0.275* 0.239 -0.234 -0.218 -0.197 0.118 0.131 0.133 
(0.158) (0.158) (0.156) (0.161) (0.161) (0.160) (0.154) (0.153) (0.153) 
Blindness 0.253 0.243 0.318 -0.272 -0.257 -0.302 -0.304 -0.293 -0.298 
(0.281) (0.280) (0.277) (0.285) (0.284) (0.283) (0.272) (0.271) (0.271) 
Depression 0.116 0.118 0.128* 0.166** 0.162** 0.156** -0.028 -0.030 -0.031 
(0.075) (0.075) (0.074) (0.076) (0.076) (0.076) (0.073) (0.073) (0.073) 
ADHD 0.216* 0.220* 0.244** -0.236** -0.248** -0.263** 0.074 0.072 0.070 
(0.117) (0.117) (0.116) (0.119) (0.119) (0.118) (0.113) (0.113) (0.113) 
Learning disability 0.092 0.069 0.024 -0.262*** -0.237*** -0.209*** -0.192** -0.161** -0.157** 
(0.079) (0.080) (0.079) (0.081) (0.081) (0.081) (0.077) (0.077) (0.077) 
Freq. sexual abuse 0.409* 0.362 0.360* -0.102 -0.057 -0.055 -0.173 -0.107 -0.107 
(0.220) (0.221) (0.218) (0.224) (0.224) (0.223) (0.214) (0.213) (0.213) 
Freq. neglect 0.266** 0.274** 0.260** -0.198* -0.204* -0.196* -0.214** -0.226** -0.225** 
(0.110) (0.110) (0.109) (0.112) (0.112) (0.111) (0.107) (0.107) (0.107) 
Years of education -0.535*** -0.399** 0.604*** 0.521*** 0.715*** 0.706*** 
(0.185) (0.183) (0.187) (0.187) (0.179) (0.180) 
Lab market earnings -0.256 -0.325 -0.374 -0.332 0.566 0.571 
(0.596) (0.588) (0.604) (0.602) (0.576) (0.576) 
General health status -0.713*** 0.433*** -0.049 
(0.097) (0.099) (0.095) 
Observations 2,152 2,152 2,152 2,152 2,152 2,152 2,152 2,152 2,152 
R-squared 0.084 0.088 0.110 0.053 0.058 0.066 0.045 0.053 0.053 
Note: All models control for the full set of control variables. *** p<0.01, ** p<0.05, * p<0.1. 
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Table A6: Determinants of Adulthood Big-Five personality traits, by sex (OLS ) 
Female Male 
Extrav Neurot Agreeable Conscient Openness Extrav Neurot Agreeable Conscient Openness 
1 2 3 4 5 1 2 3 4 5 
Age -0.028*** -0.014* 0.004 0.018** -0.024*** -0.010 -0.005 0.008 0.025*** -0.032*** 
(0.008) (0.008) (0.007) (0.008) (0.008) (0.009) (0.008) (0.009) (0.008) (0.008) 
Birth order 0.002 -0.014 -0.012 -0.023** -0.004 0.008 -0.001 0.015 0.005 -0.011 
(0.011) (0.011) (0.010) (0.011) (0.011) (0.012) (0.011) (0.012) (0.011) (0.011) 
Parents married -0.050 -0.092*** 0.050* -0.038 0.004 -0.102*** 0.001 0.006 -0.020 -0.063* 
(0.032) (0.032) (0.029) (0.033) (0.031) (0.037) (0.035) (0.038) (0.036) (0.036) 
Hispanic 0.052 -0.064 -0.095*** -0.014 0.152*** 0.066 -0.052 0.001 0.043 0.148*** 
(0.040) (0.039) (0.036) (0.040) (0.038) (0.044) (0.041) (0.044) (0.042) (0.042) 
Black -0.165*** -0.006 -0.132*** 0.010 0.146*** -0.183*** -0.001 0.096** 0.135*** 0.160*** 
(0.034) (0.034) (0.031) (0.035) (0.033) (0.042) (0.039) (0.042) (0.040) (0.040) 
Rural -0.072** -0.015 -0.022 0.003 -0.059** -0.027 -0.017 -0.060* -0.005 -0.071** 
(0.030) (0.029) (0.026) (0.030) (0.028) (0.034) (0.032) (0.034) (0.032) (0.032) 
Maternal education 0.023*** -0.021*** 0.027*** 0.003 0.036*** 0.010 -0.023*** 0.020*** -0.002 0.027*** 
(0.006) (0.006) (0.006) (0.006) (0.006) (0.007) (0.006) (0.007) (0.007) (0.007) 
Family income 0.395 0.013 0.232 0.537* -0.101 0.848** -0.906** 1.263*** 0.264 1.287*** 
(0.281) (0.275) (0.249) (0.284) (0.267) (0.418) (0.390) (0.421) (0.400) (0.400) 
Childhood neuroticism -1.259*** 0.995*** -0.299* -0.972*** -0.441*** -1.603*** 0.616*** -0.787*** -0.979*** -0.480** 
(0.175) (0.171) (0.156) (0.177) (0.167) (0.216) (0.201) (0.218) (0.207) (0.207) 
Childhood conscient. 0.042 -0.158* 0.340*** 0.253*** 0.350*** -0.033 0.022 0.484*** 0.453*** 0.443*** 
(0.088) (0.086) (0.078) (0.089) (0.084) (0.095) (0.089) (0.096) (0.091) (0.091) 
Childhood extraversion 0.733*** -0.681*** 0.301*** 0.371*** 0.006 0.949*** -0.826*** 0.713*** 0.261* -0.066 
(0.111) (0.109) (0.099) (0.112) (0.106) (0.162) (0.151) (0.163) (0.154) (0.154) 
PVT score -0.128 -0.904*** 1.153*** -0.509*** 2.082*** 0.074 -1.132*** 1.118*** -0.497*** 2.565*** 
(0.139) (0.136) (0.123) (0.140) (0.132) (0.149) (0.139) (0.150) (0.142) (0.142) 
Math grade -0.082*** -0.034*** -0.006 0.060*** -0.010 0.005 -0.041*** 0.003 0.015 -0.013 
(0.014) (0.013) (0.012) (0.014) (0.013) (0.015) (0.014) (0.015) (0.014) (0.014) 
Log birth weight 0.133 -0.083 -0.069 0.071 0.044 0.040 -0.098 -0.100 0.063 0.078 
(0.092) (0.090) (0.081) (0.093) (0.087) (0.100) (0.093) (0.100) (0.095) (0.095) 
General health 0.094 -0.080 0.042 0.092 0.093 0.094 -0.121* -0.036 0.058 -0.002 
(0.061) (0.059) (0.054) (0.061) (0.058) (0.071) (0.066) (0.071) (0.068) (0.068) 
Asthma 0.034 0.096*** 0.054* -0.031 0.086*** -0.050 0.050 0.059 -0.031 0.020 
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(0.034) (0.033) (0.030) (0.034) (0.032) (0.043) (0.041) (0.044) (0.042) (0.042) 
Diabetes -0.086 0.318*** -0.019 -0.095 -0.062 -0.154 0.285*** -0.059 -0.212** -0.204** 
(0.072) (0.070) (0.064) (0.072) (0.068) (0.098) (0.091) (0.098) (0.093) (0.093) 
Difficulty hands -0.100 -0.182 -0.015 0.020 -0.057 -0.060 -0.124 0.129 -0.284* 0.010 
(0.157) (0.153) (0.139) (0.158) (0.149) (0.167) (0.156) (0.169) (0.160) (0.160) 
Difficulty feet 0.113 0.221* 0.049 0.159 0.110 0.012 0.037 0.014 -0.163 -0.118 
(0.116) (0.114) (0.103) (0.118) (0.111) (0.115) (0.108) (0.116) (0.110) (0.110) 
Obesity -0.009 0.119** -0.120** -0.214*** 0.005 0.015 -0.062 -0.025 -0.130** -0.062 
(0.053) (0.052) (0.047) (0.053) (0.050) (0.055) (0.051) (0.055) (0.052) (0.052) 
Epilepsy -0.006 0.378*** -0.068 -0.119 -0.071 0.113 0.295** 0.172 -0.113 -0.082 
(0.108) (0.106) (0.096) (0.110) (0.103) (0.123) (0.115) (0.124) (0.118) (0.118) 
Blindness -0.035 0.066 -0.244 -0.183 -0.123 -0.104 0.671*** -0.106 -0.250 0.023 
(0.189) (0.185) (0.168) (0.191) (0.180) (0.195) (0.182) (0.197) (0.187) (0.187) 
Depression 0.095** 0.314*** -0.004 0.071 0.074* 0.020 0.387*** 0.172*** -0.127** 0.028 
(0.047) (0.046) (0.042) (0.048) (0.045) (0.064) (0.060) (0.064) (0.061) (0.061) 
ADHD 0.286*** 0.372*** 0.199*** -0.487*** 0.272*** 0.069 0.374*** -0.010 -0.302*** 0.124** 
(0.074) (0.072) (0.065) (0.074) (0.070) (0.063) (0.059) (0.063) (0.060) (0.060) 
Learning disability -0.075 0.100* -0.185*** -0.136** -0.176*** 0.018 -0.028 -0.161*** -0.200*** -0.073 
(0.054) (0.053) (0.048) (0.055) (0.052) (0.048) (0.044) (0.048) (0.045) (0.045) 
Freq. Sexual abuse -0.079 0.191 0.059 -0.107 -0.036 0.272 0.222 0.102 0.255 -0.101 
(0.123) (0.121) (0.110) (0.125) (0.117) (0.266) (0.248) (0.268) (0.254) (0.254) 
Freq. physical abuse 0.074 0.061 0.080 -0.126** 0.137*** 0.085 0.038 0.094 -0.109** 0.137** 
(0.055) (0.054) (0.049) (0.056) (0.052) (0.058) (0.054) (0.059) (0.056) (0.056) 
Freq. left alone 0.050 0.072 0.029 -0.047 -0.003 0.051 0.016 0.002 -0.018 0.056 
(0.049) (0.048) (0.043) (0.050) (0.047) (0.051) (0.048) (0.052) (0.049) (0.049) 
Freq. neglect needs -0.091 0.031 -0.210*** -0.058 -0.163** 0.155* 0.097 0.062 0.013 -0.023 
(0.084) (0.082) (0.074) (0.084) (0.079) (0.086) (0.080) (0.087) (0.082) (0.082) 
Constant 0.233 2.098*** -1.397*** -0.504* -1.627*** -0.646* 1.810*** -2.512*** -0.853** -1.444*** 
(0.300) (0.293) (0.266) (0.303) (0.285) (0.347) (0.323) (0.350) (0.332) (0.332) 
Observations 5,966 5,966 5,966 5,966 5,966 4,727 4,727 4,727 4,727 4,727 
R-squared 0.047 0.091 0.069 0.045 0.089 0.043 0.085 0.052 0.057 0.116 
Note: All models are estimated with OLS (Seemingly-Unrelated Regression) to allow for correlation of the error terms across equations. Each equation controls for the same set of 
control variables. Standard errors in parentheses.  *** p<0.01, ** p<0.05, * p<0.1. 
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